Purpose: The aim of this study was to determine the trends in urological publications from 1996 to 2010. Methods: We retrieved as many urology-related articles as possible from Medline articles between 1 January 1996 and 31 December 2010, and attempted to retrieve as many urology articles as possible from all Medline recorded journals (urology-specific and non-urology-specific journals indiscriminately), using the key words: ''urology", "pediatric urology", "bladder", "kidney" and others. The search was limited to ''all adults'' (i.e. adult urology), ''all children'' (i.e. pediatric urology) as well as female and male urology. We repeated the search by using a certain limit each time according to the publication types as classified by Medline, and collected the total number of publications per year for the 15 years of the specified period. Regression analysis was used to determine the effect of the publication year upon the number of publications of each type. Results: There was a steady increase over time in the number of total publications both in pediatric and adult urology, with a sharper rise in the number of meta-analysis publications. At the same time there was a decrease in the number of case reports over the last years. Conclusions: New medical information available to urology and pediatric urology specialists increases over time and thus increases
Introduction
There has been a massive expansion in the amount of medical information available over recent years [1] [2] [3] [4] . It appears that in some specific areas of medicine, the quality of the articles published may have improved as well [5, 6] . Critical assessment of published material is crucial not only for physicians who are seeking information in order to extend their knowledge and provide better care to their patients but also for patients who often rely on the internet as a source and are not always aware of the peer review process and may not be able to assess manuscript quality and reliability [3, 6] .
Among various effective search engines, Medline, a free service offered by the US National Library of Medicine is readily available. Medline classifies publications as clinical trials, editorials, letters, meta-analyses, practice guidelines, randomized controlled trials (RCT), the academic burden. The increase in high quality medical publications and the decrease in some "low quality" publications in recent years may further show an increase in the level of evidence in each published urological study.
reviews, and others types of publications such as case reports.
The aim of this study was to test the hypothesis that the number of publications in pediatric and adult urology has increased over time in a linear fashion, and to verify whether the various categories of publications, as defined by Medline, have followed the same historic pattern over the last 15 years. We also aimed to test the hypothesis that the number of publications in female urology, compared to male urology, has also increased over time in a linear fashion, and to study the historical pattern of the various categories of publications in both fields (female and male-related) of urology.
Materials and Methods
The internet address, http://www.ncbi.nlm.nih.gov/entrez, was used to evaluate all Medline articles registered from 1 January 1996 to 31 December 2010. We focused on the fields of pediatric and adult urology using the keywords "urology", "urinary tract", "prostate", "urethra", "testicles", "genitalia", "ureter", "urinary bladder", "epididymis", and "nephrectomy". The search was limited to "humans" and to "all children" (0-18 years) or "all adults" (19 years and above). By using these key words, we aimed to maximize the number of urology-related articles. The publications were limited to those written in English and the total number of publications per year for the 15 years of the specified period was collected. The search was repeated, using one limit at a time, according to the type of article based on the Medline classification: clinical trials, editorials, letters, meta-analyses, practice guidelines, RCT, reviews, and case reports. Similar analyses were also conducted while using the limit of gender (male only or female only). In order to verify that the categorization and tagging offered automatically by PubMed was accurate, we used a random sample of 10 studies each year. In 100% of the cases PubMed's categorization was found to be accurate. There are however obvious overlaps: for instance, all RCT are also listed as clinical trials, and some papers, based on a case report and a review of the literature, are listed both among reviews and case reports.
The Minitab version 16.0 (State College, PA) was used for statistical analyses. Pearson regression analysis was used to determine the effect of the increasing year of publication upon the number of publications of each type. A p-value of < 0.05 was considered significant. 
Results

Adult versus Pediatric Analyses
During the evaluation period, Medline reported 248,569 publications for combined pediatric and adult urology publications of the above-mentioned categories (table 1) . Over all, an increase was noticed from 12,600 publications in 1996 up to 22,483 by the end of 2010. When the analysis was limited to pediatric-only or adultonly urology publications over the whole study period, 112,707 adult publications and 33,351 pediatric publications were found. Thus 102,511 publications were not labeled as pediatric only or adult only and had a mixed or unknown study population. Table 1 depicts year-by-year, the number of each type of publication in both pediatric and adult fields. There was a significant linear increase in the number of publications over the study period in pediatric (R-Sq = 87.7%; p < 0.0001) and adult (R-Sq = 96.4%; p < 0.0001) urology publications. When we considered the various categories of publications, there was a steady increase over time in both adult and pediatric articles categorized as clinical trials (R-Sq = 32.14%; p = 0.028 and R-Sq = 77.7%; p < 0.0001, respectively). However the pediatric clinical trial publications decreased in 2001 and 2002 with a subsequent increase in the following years. There was a similar increase in adult and pediatric articles categorized as RCT (R-Sq = 92.5%; p < 0.0001 and R-Sq = 77.7%; p < 0.0001, respectively) and those categorized as editorial comments (R-Sq = 70.7%; p < 0.0001 and R-Sq = 43.9%; p < 0.012, respectively). Moreover, there was a significant increase in meta-analysis publications in adult and pediatric population (R-Sq = 90.3%; p < 0.0001 and RSq = 54.0%; p = 0.002, respectively). There was a significant increase in adult and pediatric articles categorized as 'letter to the editor' (R-Sq = 77.4%; p < 0.001 and R-Sq = 39.7%; p = 0.002, respectively).There was no significant increase in adult and pediatric articles categorized as 'practical guidelines' (R-Sq =19.5%; p = 0.100 and R-Sq = 62.1%; p = 0.957, respectively). Although there was no significant increase in adult review publications (R-Sq = 23.4%; p = 0.068.), the pediatric publication in this category demonstrated a steady increase (R-Sq = 75.6%; p < 0.001). Finally, the case publications category showed an overall increase in publications over the study period in both adult and children (R-Sq = 79.5%; p < 0.001 and R-Sq = 75.6%; p < 0.001).
Male versus Female Analyses
There was an increase in the number of publications in female and male urology over the study period. From 6,000 to 10,000 manuscripts were published in female urology (R-Sq = 93.2%; p < 0.0001) and from 6,000 to 13,000 in male urology (R-Sq = 95.5%; p < 0.0001), respectively (table 2). Thus, there was an overlap of 7,817 publications that involved female and male populations. There was a steady increase over time in both female and male articles in all categories. However also in the case publications category, in spite the overall increase of publications in both male and female manuscripts (RSq = 87.0%; p < 0.0001 and R-Sq = 90.5%; p < 0.0001, respectively), there has been a trend of a steady decrease in the number of case reports published in recent years.
Discussion
Our study confirms that there has been a continuous increase in the number of medical articles published in the fields of pediatric and adult urology in the last decade. More importantly, the yearly number of articles usually considered as representing the highest level of scientific evidence, such as clinical trials and RCT, had a disproportionally higher contribution to the yearly increase, while articles usually considered as representing lower levels of scientific evidence, such as case reports, reviews, or letters to the editor, had a much slower rate of increase or no significant increase at all over the years.
Moreover there was a sharp increase in the type of publication considered currently as the very highest level of evidence, i.e. meta-analyses in the pediatric urology articles. Thus, this finding is quite 'reassuring', since the quality of urological publications appears to be improving in a faster manner than their quantity [7, 8, 11] . However, we noted that case reports which are usually considered as presenting a low level of evidence, were still very popular, in spite of a relative decrease in the last 4 years in both pediatric and adult urology. It is speculated that the observed decrease in the number of low quality publications reflects the enormous efforts by many journals to curtail the number of case reports accepted for publication. Two of us serve as members of editorial boards of leading journals and have become witnesses of the policy of many journals to increase the number of high quality RCT at the expense of retrospective case series. It is widely believed that evidence-based clinical practice improves patient's care [1, 7] , a concept well recognized by the urological community [8] [9] [10] . Furthermore, competence in critically appraisal skills is necessary to successfully implement an evidence based practice [2, 7, 9] . Educational support is crucial in evidence based clinical practice. The concept of a hierarchy of evidence represents one of the guiding principles of evidence based clinical practice. Ideally clinical decisions should be based on the highest level of evidence available. Unfortunately even RCT, which are considered as the top of the clinical evidence based medical literature, are not able to provide an answer to all types of clinical questions [10] [11] [12] [13] . Several recent studies that highlighted significant methodological shortcomings of different urological publications also included RCT. However, to our knowledge no study to date has formally evaluated the trends in the urological publication in recent years.
Of course it is difficult to compare the increase in number of high quality publication in adult versus pediatric urology [14] . The trend in the number of RCT published in adult and pediatric publications is clear evidence of this difficulty. The number of RCT published in the adult field is almost 8 times higher than in the pediatric field. There are several possible explanations for this phenomenon: ethical difficulties, problems in recruiting patients for both arms of the trail and compliance with long follow-up when needed. Additionally, differential funding for adult and pediatric studies may also contribute to what we have observed.
Another striking finding of the present study was that the number of editorials, which usually are counted as low level of evidence, increased over the last 15 years.
This finding is hard to explain, and it appears that journal editors may feel necessary to support their decision to accept manuscripts for publication and often give editorial consultants a podium to express their opinions on an important topic.
For the practicing physician there is a considerable amount of research and clinical data to read and integrate. Evidence based medicine requires the translation of these data into critical evaluation, followed by synthesis, dissemination, and clinical application, which may at times be a daunting task [1] .
The complexity of this task was emphasized recently by Sinclair [15] who pointed out that, since the introduction of the term 'evidence-based medicine' in Medline in 1992, the use of this term has dramatically increased in the medical literature. Furthermore, Moher et al. [16] published a CONSORT statement, on the criteria for randomized clinical study reporting, in order to endorse the quality of published manuscripts. Moreover the growth of the "Word Wide Web" is inevitable and with this the number of patients using the internet to gain information about their health and different approaches to their medical conditions will also increase [3] . Reliable medical publications with a high level of evidence will help to educate our patients and to decrease the risk of surfing into the world of misleading information.
The analysis of the publications in the male and female categories further irons out the findings of our study demonstrating an overall increased number of publications in both categories. Although in some categories such as practical guidelines the numbers of female articles are higher than in the male category, the general tendency of the increase of high quality publication might be clearly seen from our results. Also here we may see an apparent decrease of the "low quality" publications such as case reports over the last years.
This study is not without limitations. We have divided and tagged studied data automatically by PubMed, and thus it might not be 100% accurate. This applies both to the age category (pediatric or adult) and also to the type of study. Misclassification errors are possible. However, a random sample of the retrieved articles revealed an excellent degree of agreement with the PubMed categorization. Additionally, we do not claim that the keywords we used allowed us to access all articles published in the field of urology. Using additional keywords may have helped us retrieve more articles. In addition, we cannot be confident that all articles written in the field of urology are recorded in Medline. Thus, our study is not a study of all urology articles. It is a study of all urological publications recorded in Medline using the keywords that we searched for. However, we do not believe that accessing those articles not in Medline would have significantly modified our findings and conclusions in view of the very large number of publications that we were able to retrieve using the above-mentioned keywords.
Conclusions
Over the past 15 years the fields of pediatric and adult urology have had a significant yearly increase in published original studies. Moreover, the number of high quality publications has shown a steady increase although not as the same tendency in adult and pediatric populations. Regardless, there is still a significant number of low level evidence published in the urological literature. We trust that the current requirements toward evidencebased medicine will impact future research and publications in the field of pediatric and adult urology.
